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OBJECTIVE

This study examines the prevalence of disordered eating behaviors (DEB) and its
associations with glycemic control, insulin sensitivity (IS), and psychosocial func-
tioning in a large, diverse cohort of youth and young adults with type 1 or type 2
diabetes.

RESEARCH DESIGN AND METHODS

In the SEARCH forDiabetes in Youth study, 2,156 youth and young adultswith type1
diabetes (mean6 SD age 17.76 4.3 years; 50.0% female) and 149 youth and young
adultswith type 2diabetes (age21.8 years6 3.5; 64.4% female)whowere receiving
insulin therapy completed the Diabetes Eating Problem Survey–Revised (DEPS-R), a
self-reported measure for identifying disordered eating. DEB were defined as a
DEPS-R score ‡20. Demographic characteristics, clinical measures, and health
behaviors of participantswithDEBand thosewithoutDEBwere comparedbyusing t
tests.

RESULTS

DEB were observed in 21.2% of participants with type 1 diabetes and 50.3% of
participants with type 2 diabetes. Participants encountered challenges in main-
taining a healthy weight while controlling their diabetes. For both types of dia-
betes, individuals with DEB had a significantly higher BMI z score, lower insulin
sensitivity, more depressive symptoms, and poorer quality of life than those
without DEB. Diabetic ketoacidosis episodes occurred more frequently in youth with
type 1 diabetes with DEB compared to those without DEB.

CONCLUSIONS

These findings highlight that DEB are prevalent among youth and young adults with
type 1 and type 2 diabetes and who are receiving insulin therapy, and DEB are
associated with poorer clinical outcomes and psychosocial well-being. Heightened
awareness and early interventions are needed to address DEB for this at-risk
population, as are longitudinal studies evaluating the course of DEB and diabetes
outcomes.
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Individuals with diabetes may encounter
multiple complex medical and psycho-
social issues. The American Diabetes
Association recently released a position
statement emphasizing the importance
of psychosocial care for people with
diabetes (1). Adults with type 1 diabetes
are reported to be at a higher risk for
clinical eating disorders and other disor-
dered eating behaviors (DEB) than are
their peers who do not have diabetes
(2,3). DEB generally refer to maladaptive
behaviors such as restricting food intake,
binge eating, using laxatives, or perform-
ing intense physical exercise in order to
reduce body weight (4). The etiology of
DEB in diabetes seems to be multifacto-
rial. Behaviors and attitudes that are
important components of diabetes man-
agement, such as dietary restraint and
counting carbohydrates, may place an
unhealthy emphasis on food intake that
results in dysregulated eating patterns.
Moreover, individuals with diabetes may
engage in DEB specific to diabetes, in-
cluding omitting insulin (5–9). In adults
with type 1 diabetes, DEB are associated
with ahigher BMI z score (BMIz), younger
age, and shorter duration of diabetes
(10,11).
Children and adolescents with diabe-

tes are also vulnerable to DEB, as shown
by previous studies in youth with type 1
diabetes (10–12). By contrast, DEB have
not been well studied in youth with type
2 diabetes. In the Treatment Options for
Type 2 Diabetes in Adolescents and
Youth (TODAY) study of 678 youth
with type 2 diabetes, 26% of youth
reported binge-eating symptoms (12).
Compared with those who did not
report binge-eating symptoms, these
youth also reported significantly higher
rates of extreme obesity, depressive
symptoms, and impaired quality of life.
More research is needed to understand
other potential behaviors, such as skip-
ping meals or self-induced vomiting,
among youth with type 1 or type 2
diabetes.
The aims of our study were to inves-

tigate the prevalence of DEB in youth and
young adults with type 1 or type 2 di-
abetes from the SEARCH for Diabetes
in Youth study; to assess individual char-
acteristics, including insulin sensitivity,
according to DEB status; and to evalu-
ate clinical and psychosocial outcomes
among participants with and without
DEB.

RESEARCH DESIGN AND METHODS

SEARCH for Diabetes in Youth Study
The SEARCH for Diabetes in Youth study
is a population-based prospective co-
hort study following children, adoles-
cents, and young adults from diverse
racial and ethnic backgrounds who
were diagnosed with diabetes at ,20
years of age. SEARCH for Diabetes in
Youth study participants are identified
at sites in five states: Ohio, Washington,
South Carolina, Colorado, and California.
Details of the study methods are de-
scribed elsewhere (13,14).

Study Participants
Participants who received a diagnosis of
type 1 or type 2 diabetes in 2002–2008
and completed a baseline research visit
near the time of diabetes diagnosis were
recruited into the SEARCH Cohort Study,
which took place in the third phase of
the SEARCH for Diabetes in Youth Study,
at which time diabetes duration was at
least 5 years. At the cohort study
visit, standardized outcomes were mea-
sured and complete risk factor assess-
ments were performed. The SEARCH
Cohort Study enrolled 2,777 individuals.
For this analysis, we included participants
with type 1 or type 2 diabetes, on the
basis of a health care provider’s assess-
ment of diabetes type, who were di-
agnosed at an age of 10 years or
older, reported receiving insulin therapy
at the time of their cohort study visit,
and completed the Diabetes Eating
Problem Survey–Revised (DEPS-R), the
Center for Epidemiological Studies De-
pression Scale (CES-D), and the Pediatric
Quality of Life (PedsQL) scale (15–19).
Individuals with type 2 diabetes who
did not report insulin therapy were ex-
cluded because the DEPS-R includes
questions about insulin use. Before im-
plementing the protocol, we obtained
approval from the local institutional re-
view board(s) at each center. Written
informed consent was obtained from
participants aged $18 years, whereas
participant assent and parental written
informed consent were obtained for
participants ,18 years old.

Anthropometric Measurements and
Insulin Sensitivity
During the SEARCH cohort visit, surveys
were completed, anthropometric mea-
surements were taken, and blood and
urine were collected. Participants

completed standardized questionnaires
formedical history andmedications. BMI
was calculated as weight (kilograms)/
height (meters squared), and age- and
sex-specific BMIz were derived (20).
Waist circumference was measured us-
ing the National Health and Nutrition
Examination Survey (NHANES) protocol
(21). Hemoglobin A1c (HbA1c) was mea-
sured at the central laboratory by using
ion-exchange high-performance liquid
chromatography (TOSOH Biosciences
Inc., South San Francisco, CA) (22). Insu-
lin sensitivity (IS) score is a surrogate
marker to determine the degree of
IS and is based on clinical measures
including waist circumference, plasma
triacylglycerol level, and HbA1c. It is es-
timated by using the following formula:
logIS = 4.64725 2 0.02032(waist cir-
cumference, cm) 2 0.09779(HbA1c, %)
2 0.00235(triacylglycerol, mg/dL). The
estimated IS score was validated in pre-
vious studies that used a euglycemic-
hyperinsulinemic clamp in a subset of
12- to 19-year-old youth with diabetes
(23,24).

Assessment for DEB and Health
Outcomes Including Depression and
Quality of Life
DEB were assessed by using the DEPS-R,
a validated self-reported screening tool
comprising 16 diabetes-specific items.
The DEPS-R has demonstrated good
psychometric properties and reliability
(Cronbach a coefficient = 0.9) for
screening for DEB in children and ado-
lescents with type 1 diabetes (15–17). It
includes questions regarding adjusting
insulin specifically for the purposes of
reducingweight. One sample question is,
“After I overeat, I skip my next insulin
dose.” Responses are scored on a six-
point Likert scale (0 =never, 1 = rarely, 2 =
sometimes, 3 = often, 4 = usually, 5 =
always) and are to consider behaviors
within the preceding month. Higher
scores indicate a higher frequency of
maladaptive behaviors around eating,
which may warrant further clinical in-
terview and assessment. A recom-
mended cutoff score of 20 has been
empirically established as a threshold
that indicates the need for further clinical
assessment (15). This cutoff was deter-
minedbyexamining ageneral population
of youth with type 1 diabetes who have
no known diagnosis of an eating disorder,
and external validity was confirmed against
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reports by medical providers. In our study,
we used the recommended threshold,
defining DEB as a DEPS-R score $20. In
addition, on the basis of the response
to each question, we analyzed individual
behaviors including self-induced vomit-
ing, binge eating, and skipping meals.
Responses could range from 0 to 5; scores
$2 (i.e., responses of “sometimes,” “of-
ten,” “usually,” or “always”) were con-
sidered clinically significant.
Health outcomes were assessed by

considering glycemic control, the pres-
ence of depressive symptoms, and over-
all quality of life. Glycemic control was
measured by using HbA1c. Depressive
symptoms were measured by using
the CES-D, which is a 20-item scale
that measures depressive symptoms
and has good sensitivity and high inter-
nal consistency (Cronbach a coefficient =
0.9) (18,25). A cut point of 16 was sug-
gested for adolescents in order to
stratify depression severity as minimal
(scores 0–15), mild (scores 16–23), or
moderate/severe (score 24–60).
Perceived quality of life wasmeasured

by using the PedsQL scale, which is a
measure based on a model defining
quality of life through the evaluation
of major categories of fundamental
life needs (Cronbach a coefficient =
0.8). The items are categorized into four
scales including physical, emotional, so-
cial, and school functioning. As an ex-
ample, one question asks how much of a
problem paying attention in class has
been for the individual during the past
1 month. Items on the PedsQL scale are
reverse-scored and transformed to a
scale of 0–100. Higher scores indicate
better perceived health-related quality
of life (19).

Statistical Analysis
Demographic characteristics of individu-
als in the study samplewere summarized
by using descriptive statistics. Sociode-
mographic characteristics and health
outcomes were compared across DEB
statuses by using the x2 test for cate-
gorical variables and the t test for con-
tinuous variables for each diabetes type.
We used three age categories: 10–14
years, 15–19 years, and $20 years. In-
dividual DEB were assessed by counting
the frequency of responses for each
question. Differences in BMIz and IS
scores between those who did and
those who did not exhibit DEB were

examined by using the t test. All analyses
were performed separately for type 1 and
type2diabetes,witha significance levelof
a, 0.05. All analyses were performed in
SAS version 9.4 (SAS Institute, Cary, NC).

RESULTS

Participant Characteristics
We analyzed a total of 2,156 youth and
young adults with type 1 diabetes and
149 participants with type 2 diabetes
who use insulin and were 10–25 years
old. The mean6 SD age was 17.76 4.3
years for participants with type 1 diabe-
tes and 21.86 3.5 years for participants
with type 2 diabetes. Females accounted
for 50% of participants with type 1 di-
abetes and 64% of those with type 2
diabetes. The predominant racial/ethnic
group was non-Hispanic white (75.6%)
for individuals with type 1 diabetes and
African American (51.0%) for those
with type 2 diabetes (Table 1). Partic-
ipants with type 1 diabetes had higher
socioeconomic status and higher house-
hold income, and their parent(s) had
more education, than participants with
type 2 diabetes. The mean 6 SD HbA1c
was 9.2 6 1.8% for individuals with
type 1 diabetes and 10.4 6 2.5% for
those with type 2 diabetes. Approxi-
mately 55% of participants with type 1
diabetes receive insulin through a
pump and 18.5% use a continuous glu-
cose monitoring (CGM) system, com-
pared with 18.5% and 34.5% with
type 2 diabetes, respectively. Overall,
participants with type 1 diabetes had
higher IS scores (mean 6 SD 6.7 6 2.5)
than participants with type 2 diabetes
(3.2 6 1.8) (Table 1).

Characteristicsof IndividualsWithDEB
DEB (i.e., DEPS-R score $20, with all
questions analyzed) were observed in
21.2% of participants with type 1 diabe-
tes and 50.3% of those with type 2 di-
abetes. Mean 6 SD DEPS-R score was
12.7 6 10.3 for youth with type 1 di-
abetes and 21.9 6 12.6 for youth with
type 2 diabetes. The prevalence of DEB
among both those with type 1 and those
with type 2 diabetes was highest in the
15- to 19-year-old age group: 24.9% of
adolescents aged15–19 years and16%of
those aged 10–14 years with type 1 di-
abetes reported DEB. Among those with
type 2 diabetes, ;67.8% of adolescents
aged 15–19 years reported DEB. Among
those who had DEB, approximately two-

thirds were female (71.2% of those with
type 1 diabetes and 68.0% of those
with type 2 diabetes). For youth and
young adults with type 1 diabetes, indi-
viduals with DEB comprised a higher pro-
portion of nonwhite youth and are
characterized by having parents with
less education, lower household income,
and a lack of private health insurance. For
youth with type 2 diabetes, we found no
significant associations between DEB sta-
tus and sociodemographic characteristics.

DEB were significantly associated with
higher BMIz in participants with type 1
and participants with type 2 diabetes
(Table 2). Participants with DEBhad lower
IS scores (type 1 diabetes: 5.2 vs. 7.1 in
thosewithoutDEB; type 2 diabetes: 2.5 vs.
3.8 in those without DEB; P, 0.01). We
found no significant association of total
daily insulin dose with DEB for either
type of diabetes. Participants with type 1
diabetes who had DEB were less likely to
use an insulin pump, but we observed no
difference in CGM use between those
with and those without DEB. Blood glu-
cose was self-monitored less frequently
in participants with DEB; half of the
participants (those with type 1 and
those with type 2 diabetes) reported
checking blood glucose values three
times or fewer per day.

Health Outcomes
Youth with DEB had higher HbA1c than
individuals without DEB (type 1 diabetes:
mean 6 SD 10.2 6 2% vs. 8.9 6 1.7%;
type 2 diabetes: 11.0 6 2.2% vs. 9.8 6
2.5%;P,0.001). Participantswith type1
diabetes who had DEB reported more
frequent hospitalizations for diabetic
ketoacidosis (DKA) in the 6 months before
thestudy visit thandid their counterparts
without DEB. The frequency of hypogly-
cemia episodes was not significantly dif-
ferent between the two groups. For both
types of diabetes, participants with DEB
had significantly higher CES-D scores
than those who did not have DEB
(16.7 vs. 8.3 in type 1 diabetes; 20.9
vs. 11.9 in type 2 diabetes; P , 0.01),
indicating more depressive symptoms
among those with DEB. They also had
lower PedsQL scores than their counter-
parts, reflecting the overall poorer quality
of life (Table 1).

Specific Behaviors Related to DEB
Regarding specific behaviors queried by
individual items on the DEPS-R survey,
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31.5% of participants with type 1 diabetes
and 60.3% of participants with type 2
diabetes reported challenges in maintain-
ing a healthyweightwhile controlling their
diabetes in the preceding month (Fig. 1).
Among the participants, 20% of thosewith
type 1 diabetes and 34.2% of those with

type 2 diabetes reported concern that
their eating is out of control. Approxi-
mately 12% of youth with type 1 diabetes
and;33% with type 2 diabetes reported
a desire to be thin even at the expense
of good diabetes control. Approximately
18.2% of participants with type 1 diabetes

and 23.1% with type 2 diabetes reported
taking less insulin than they should. Among
the obese subjects with type 1 diabetes,
60.9% reported binge eating, whereas
47.2% of participants with a normal or
lowweight reported this behavior (Table
3). Skipping meals was more common
among obese participants with type 1
diabetes.

Participants with type 1 diabetes who
skipped meals had a higher frequency of
reported severe hypoglycemic episodes
(data not shown; P = 0.03). We also
analyzed individual behaviors with re-
spect to BMI and IS scores for participants
in both diabetes groups. Significantly
higher BMI and lower IS scores were
observed in participants with type 1
diabetes who restricted insulin, skipped
meals, or binged, but this finding did
not reach statistical significance in indi-
viduals with type 2 diabetes (Table 2).

CONCLUSIONS

In our study, which is to our knowledge
one of the largest to include adolescents
and young adults with type 1 or type 2
diabetes, DEB were observed in more
than one in five of all participants with

Table 1—Characteristics of cohort study participants stratified by diabetes type and DEB status*

Characteristics

Type 1 diabetes (n = 2,156) Type 2 diabetes (n = 149)

DEB
(n = 458)

No DEB
(n = 1,698) P value

DEB
(n = 75)

No DEB
(n = 74) P value

Age, years 18.2 6 3.8 17.6 6 4.4 ,0.01 21.1 6 3.3 22.6 6 3.6 ,0.01

Male sex (%) 28.8 55.2 ,0.01 32.0 39.2 0.36

Race/ethnicity (%)
Non-Hispanic black 18.1 8.6 ,0.01 56.0 45.9 0.58
Hispanic 13.5 11.0 18.7 25.6
White 66.4 78.0 21.3 21.7
Other 2.0 2.4 4.0 6.8

BMI, kg/m2 26.1 6 5.3 23.2 6 4.8 ,0.01 37.8 6 9.4 31.8 6 8.7 ,0.01

BMIz 1.0 6 0.9 0.5 6 0.9 ,0.01 2.0 6 0.6 1.3 6 1.1 ,0.01

Glycemic control
HbA1c, % 10.2 6 2.0 8.9 6 1.7 ,0.01 11.0 6 2.3 9.8 6 2.5 ,0.01

Total daily insulin, units/kg/day 0.9 6 0.4 0.8 6 0.4 0.55 0.7 6 0.4 0.8 6 0.5 0.22

CGM use (%) 4.1 14.9 0.38 14.8 16.1 0.76

Self-monitoring of blood glucose (%)
Less than once a week 15.2 0.0 ,0.01 37.9 25.4 0.15
Less than once a day 0.0 10.0 0.0 0.0
1–2 times/day 17.2 14.9 34.9 26.9
3 times/day 17.9 54.2 15.2 26.9
4–6 times/day 43.7 9.9 10.6 19.4
$7 times/day 6.0 1.4 1.4

IS score 5.2 6 2.0 7.1 6 2.5 ,0.01 2.5 6 1.3 3.8 6 1.9 ,0.01

DKA ($1 episode) in preceding 6 months (%) 12.0 4.7 ,0.01 5.3 4.1 NS

CES-D score 16.7 6 10.3 8.3 6 7.5 ,0.01 20.9 6 11.0 11.9 6 10.5 ,0.01

PedsQL score 72.4 6 14.6 84.8 6 11.8 ,0.01 68.7 6 17.4 80.8 6 16.7 ,0.01

Data are mean 6 SD unless otherwise indicated. *DEB status is based on DEPS-R category.

Table 2—BMI, HBA1c, and IS scores associated with the presence of individual
DEB in participants with type 1 diabetes*

DEB BMI (kg/m2) P value HbA1c (%) P value IS score P value

Insulin restriction#
Yes 24.3 6 4.9 0.03 10.5 ,0.01 5.4 6 2.0 ,0.01
No 23.7 6 5.0 8.9 7.0 6 2.5

Skipping meals##
Yes 25.5 6 5.4 ,0.01 9.5 ,0.01 5.9 6 2.3 ,0.01
No 22.9 6 4.5 9.1 7.2 6 2.5

Binge eating###
Yes 24.5 6 5.1 ,0.01 9.6 ,0.01 6.1 6 2.3 ,0.01
No 23.1 6 4.8 8.8 7.3 6 2.5

Self-induced vomiting####
Yes 25.7 6 5.4 0.04 10.2 ,0.01 5.0 6 2.0 ,0.01
No 23.8 6 5.0 9.2 6.8 6 2.5

*Significant differenceswere not found in reported behaviors of participantswith type 2 diabetes.
#Behavior derived from the survey question regarding insulin restriction: “I take less insulin
than I should.” ##Behavior derived from the survey question regarding skipping meals:
“I skip meals and/or snacks.” ###Behavior derived from the survey question regarding binge
eating: “I alternate between eating very little and eating huge amounts.” ####Behavior
derived from the survey question regarding self-induced vomiting: “I make myself vomit.”
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type 1 diabetes and in approximately
half of participants with type 2 diabetes.
The frequency of DEB in females with
type 1 diabetes was 30% in our study,
similar to previous reports that ;35–
40% of females aged 10–19 years old
who have type 1 diabetes have DEB (26).
DEB were more prevalent in our cohort
of youth and young adults with type 2
diabetes than is indicated by findings in
adults with type 2 diabetes (6.5–20.0%)
(11). Insulin omission was reported in
18% of participants with type 1 diabe-
tes and in 23% of individuals with
type 2 diabetes. The frequency of insu-
lin restriction in our study was less
than that reported among adults with
type 1 diabetes (30–35%) (27); this per-
haps is attributable, at least in part, to
parents’ involvement in youths’ diabetes
management.
Given the focus on planning meals,

portioning food, and monitoring carbo-
hydrate intake that is recommended
for those managing diabetes, it is not
surprising that individuals with diabetes
are susceptible to unhealthy behaviors
around food. The prevalence of subclin-
ical eating disorders is estimated at 3.6%
among the adult population, increasing

up to 15–20% among the obese popu-
lation (10). Similarly, our study demon-
strated that DEB are associated with
higher BMIz in both types of diabetes.
Youth and young adults who are over-
weight or obese may desire to lose
weight, which may result in a negative
body image, dieting, and DEB (11,26,28).
Overweight and obese youth and young
adultswith diabetes are commonly coun-
seled to reduce their weight, at which
time health care professionals should
query for, identify, and address DEB.
Specific eating habits, such as binge-
eating behaviors, are common among
obese individuals. We corroborated this
in our study using responses about al-
ternating eating very small and very large
food portions. It was surprising that, in
our cohort, those who restricted insulin
had a higher BMI than those who did
not restrict insulin, given the catabolic
effects of insulin deficiency (29). This
associationmay reflect concomitantmal-
adaptive behaviors such as binge eating
that co-occur with insulin restriction. In
the subset of participants with type 1
diabetes who have low BMI (z score 1 SD
below the mean),;10% had features of
DEB, suggesting that components of

dieting or restricting meals in order to
lose weight can occur along the weight
spectrum. We observed no significant
associations related to insulin restriction
in our population with type 2 diabetes,
likely because of the small sample size.

Recent evidence suggests that the age
at onset of DEB decreases over time,
with a current median age at onset
estimated at 14–19 years (30). In our
study, among those with type 1 diabe-
tes, 16% of children aged 10–14 years
and 24.9% of adolescents aged 15–19
years had some form of maladaptive
behavior, such as binge eating and omit-
ting insulin. Adolescence is a develop-
mental stage in which risky behaviors
such as alcohol use, unsafe sexual be-
haviors, and unhealthy dietary behaviors
are increased. Furthermore, social media
and peers influence many adolescents’
body image, and genetic risk for DEB is
moderated by the onset of puberty
(31,32). Thus, adolescence is a critical
period of risk for the onset of DEB.

In our study, we found that youth with
type 1 diabetes who reported DEB were
more likely to be female. The develop-
ment of type 1 diabetes during pre-
adolescence seems to place already
susceptible girls at an even greater risk
for the subsequentdevelopmentofeating
disorders (33). We found no significant
difference in DEB between females and
males with type 2 diabetes in our study;
both are susceptible to DEB. Thus, health
care providers should be aware of the
increased risk in both sexes (34).

In addition, we observed that DEB
occur more often in those with lower
household income and whose parents
have less education. This may reflect less
parental attention to their child’s diabe-
tes, food insecurity (including challenges
in purchasing healthy food and a paucity
of structured meals), or both (35,36).

To our knowledge, this study is the
first to look at the association be-
tween insulin sensitivity and DEB in in-
dividuals with diabetes by using IS scores

Figure 1—Responses to DEPS-R questions scored $2 (“sometimes,” “often,” “usually,” or
“always”) by study participants with type 1 diabetes and participants with type 2 diabetes.

Table 3—Prevalence of each behavior per weight categories in type 1 diabetes

Insulin restriction Skipping meals Binge eating Self-induced vomiting

Normal weight or underweight (n = 1,309) 18.3% 30.3% 47.2% 1.1%

Overweight (n = 408) 16.2% 39.9% 57.5% 1.0%

Obese (n = 258) 18.2% 55.2% 60.9% 3.1%

P value 0.6213 ,0.001 ,0.001 0.0632

Sample sizes by weight do not include all participants because of missing data for participants in each weight category.
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estimated from clinical measures includ-
ing waist circumference, HbA1c, and tri-
glyceride levels (23). In both participants
with type 1 and those with type 2 di-
abetes, DEB were associated with lower
IS scores and hence more insulin resis-
tance. It may be that those with DEB
had a higher BMIz and thus are more
likely to have an unhealthy weight, lead-
ing to increased insulin resistance. This
is in contrast to a previous study of
individuals with anorexia nervosa but
without diabetes, in which IS had a
strong, positive genetic correlation with
anorexia nervosa, related to the effect of
leptin on regulating food intake and en-
ergy expenditure (37).
In our study, DEBwere associatedwith

worse glycemic control in participants
with either type of diabetes. In particu-
lar, participants who reported skipping
meals or binge eating had higher HbA1c
values. Although not examined in this
report, hyperglycemia and elevated
HbA1c can lead to long-term diabetes-
related complications including reti-
nopathy, nephropathy, and neuropathy,
which may be accelerated by DEB
(38). DEB were also associated with a
twofold increase in the number of DKA
episodes in the past 6 months among
participants with type 1 diabetes. Insu-
lin omission is a unique but maladaptive
strategy to promote weight loss in in-
dividuals with diabetes, and this places
those individuals at increased risk for
developing DKA (38). DKA is less often
observed in people with type 2 dia-
betes despite poor glycemic control,
largely because of relatively sufficient
insulin to block lipolysis and ketoacid
formation.
ParticipantswithDEBweremore likely

than those without DEB to have more
depressive symptoms and lower per-
ceived quality of life, which may further
compromise their diabetes manage-
ment. Our study focused only on DEB;
however, factors including adherence to
the medical regimen, resilience against
stress, and family/peer support also
play important roles in diabetes man-
agement that can affect health out-
comes. Declining diabetes control is
common as children progress toward
adolescence and is due to behavioral
and health-related challenges in diabe-
tes (39).
One limitation of our study is that the

DEPS-R has not been validated in

individuals with type 2 diabetes. Most
questions are relevant to individuals
with type 2 diabetes who take insulin,
including those regarding binge-eating
behaviors, insulin omission, and efforts
to control weight. However, one ques-
tion asks whether weight loss is an
important goal. We conducted addi-
tional analyses to explore the validity
of the DEPS-R for youth with type 2
diabetes in our sample by excluding
the item, “Losing weight is an important
goal to me.” We considered that this
might be too general a question for
youth and young adults with type 2 di-
abetes, as weight loss is recommended
often. We maintained the same scoring
system for individuals with type 2 di-
abetes. Themajority of youthwith type 2
diabetes scored high for this question,
which might overestimate the overall
scores. When this question was ex-
cluded, ;39% of participants screened
positive for DEB; this did not change our
results for youth with type 2 diabetes
(Supplementary Table 1). The Youth Eat-
ing Disorder Examination Questionnaire
was used in the TODAY study in order to
measure eating disorder symptoms in
young people with type 2 diabetes
(12). Existing instruments/tools that
are used to assess diabetes-specific eat-
ing and treatment behaviors and con-
cerns in type 2 diabetes need to be
refined. In addition, dietary intake and
amount of exercise are not part of the
DEPS-R screening tool.

Another limitation is the relatively
small sample size of individuals with
type2diabetes. Becauseof thequestions
related to insulin in the DEPS-R screening
tool, we included only participants re-
ceiving insulin therapy, which limits the
generalizability of our results. Because
this was a cross-sectional study, we
are unable to delineate the causal re-
lationship between DEB and diabetes
outcomes.

Strengths of the study include the
diverse population in the cohort in-
cluded in the SEARCH for Diabetes in
Youth study, one of the largest studies
of youth-onset type 1 and type 2 di-
abetes in the U.S. Both females and
males with diverse ethnic, racial, and
socioeconomic backgrounds were as-
sessed in this study. Furthermore, we
used a diabetes-specific tool to evalu-
ate the prevalence of DEB among peo-
ple with diabetes.

Various treatments exist for eating
disorders, including family-based ther-
apy and cognitive-behavioral therapy.
Early intervention has been reported
to improve long-term outcomes. How-
ever, few treatments for DEB have been
tested specifically in patients with di-
abetes, and therapy tends to be less
successful in patients with type 1 diabe-
tes than in those without diabetes (40).

In conclusion, our study showed that
DEB are common in youth with type 1
diabetes and youth with type 2 diabetes,
and they are associated with poorer clin-
ical and psychosocial functioning. Assess-
ment for DEB is an important element
of psychosocial care of youth and young
adults with diabetes and is recommended
to begin during early adolescence. Further
studies of effective preventive interven-
tions and treatments are needed.
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